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With the increasingly demand for biomaterials, we take it seriously to develop 
multi-functional biomaterials, which own not only biocompatibility but also other 
properties (such as corrosion resistance, fine mechanics performance and strongly 
anti-bacterial). At present, researchers highly pay attention to anti-bacteria problem 
for biomaterials, because that during the implantation process, if the biomaterials 
exposed to the bacteria, the surgical operation might failed lately caused by the 
infection. So, it is important for us to know how to maintain the biocompatibility 
while at the same time endow with anti-bacterial property. The advanced nano 
technology is supposed to offer new method to construct the multi-functional 
biomaterials. By nano technology, we can construct the carrier with pores. Then, the 
inorganic or organic antimicrobial could be fixed on and inside the carrier, so the long 
term of anti-bacterial property can be achieved. What’s more, by fabricating the 
superhydrophobic or superhydrophilic surface, we can prevent the attachment 
behavior of bacteria. In additional, the fine biological activity and biocompatibility 
can be ensured by preparing structure-uniformed OCP coating on substrate.  
In this paper, by electrochemical method, we prepared structure-uniformed TiO2 
nanotubular arrays on titanium surface, which was used as a favorable carrier, then we 
constructed a coating with both antibacterial and biocompatibility property on this 
TiO2 NTs substrate. First, by applying pulse current electrodeposition, we prepared 
nano-sized silver particles on and inside the TiO2NTs. Then by using 
electrodeposition, we fabricated octacalcium phosphate (OCP) coating on the 
silver-loaded TiO2NTs substrate. In additional, by surface self-assembly technology, 
we construct a thin film with either superhydrophobic or superhydrophilic surface on 
the TiO2NTs in order to study the effect of wettability to anti-bacterial property. So 
we can protect the biomaterials from the bacteria at very beginning. The main works 
and progresses of this thesis are listed as follows: 















coatings on TiO2NTs. Firstly, by applying pulse current electrodeposition, the 
nano-sized silver particles were prepared, with the diameter ranging from 5 to 
20nm, and they were uniformly distributed on and inside the nanotubular. Then, 
the OCP coating was fabricated by electrodeposition with static current model, 
this process was controlled by time and current density. By this, we successfully 
prepared the OCP/Ag composite coating on TiO2NTs, particular, the OCP coating 
displayed a micro-nano ordered structure. 
2. The test for corrosion resistance and mechanics property was performed by 
nano-scratch test and electrochemical polarization curve method. The results 
indicated that, comparing with OCP/TiO  coating, the OCP/Ag/TiO2 2 composite 
coating owned better corrosion resistance and mechanics property. 
3. The evaluation of biological properties was done by in vitro cell culture, 
antibacterial test and in vivo animal test. The results proved that the OCP/Ag/TiO2 
composite coating not only owned biocompatibility, but also anti-bacterial 
property to both gram-negative and gram-positive bacteria. Further, the result, the 
effect of wettability to the attachment of bacteria, supported the conclusion that 
the bacteria showed higher affinity to superhydrophilic surface. 
4. By applying anodic oxidation, the structure-uniformed TiO2NTs was prepared on 
titanium substrate. Then, by self-assembled technique, the superhydrophobic 
PTES film was fabricated on TiO2NTs surface, so an ideal superhydrophobic 
surface was achieved. The controlled conversion from superhydrophobic to 
superhydrophilic property was made by exposing the superhydrophobic film to 
UV light, which could decompose the self-assembled PTES monolayer by the 
photocatalytic reaction on the TiO2NTs. By comparing the effect that 
superhydrophobic or superhydrophilic surface to bacterial attachment, we made 
the conclusion that superhydrophobic TiO2NTs performed strongly anti-bacterial 
property. 
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